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AB The invention comprises genotyping and testing of sperm from bulls and 
sheep for disrupted prion genes and using the so 

obtained sperm for breeding of BSE and Scrapie resistant cattle and sheep. 
The described process has the advantage that natural BSE and Scrapie 
resistant cattle and sheep are obtained and transgenic 
knock-out cattle and sheep (gene modified animals) are avoided. 
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PRAI US 2000-191772P P 20000324 

AB Transgenic and cloned ungulates and particularly 

cloned cattle are disclosed, wherein such cattle contain a 
deletion or disruption of the endogenous prion 

gene locus and do not express functional prion protein, and are not 
susceptible to prion-related diseases such as bovine spongiform 
encephalopathy or Mad Cow Disease. The deletions are engineered by 
homologous ly recombining a heterologous DNA into the prion gene locus such 
that all or part of, the protein codon region is replaced or deleted. The 
ungulates of the present invention may in addn. have a heterologous 
transgene which is extraneous to the prion locus for the purpose of 
producing therapeutic recombinant proteins, facilitating 
xenotransplantation of tissue and studying prion-based diseases. 
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AB There is growing concern that bovine spongiform encephalopathy (BSE) may 
have passed from cattle to humans, resulting in approximately 70 cases of 
an atypical, variant CJD (vCJD) in teenagers and young adults. We report 
here that transgenic (Tg) mice expressing full-length 
bovine (Bo) PrP serially propagate BSE prions and that there is no 
species barrier for transmission from cattle to Tg(BoPrP) mice. 
Surprisingly, these same mice were also highly susceptible to vCJD and 
natural sheep scrapie. The incubation times (approximately 250 d) , 
neuropathology, and PrP(Sc) isoforms in Tg(BoPrP) mice inoculated with 
vCJD and BSE brain extracts were indistinguishable and differed 
dramatically from those seen in these mice injected with natural scrapie. 
In efforts to identify PrP sequences required for prion formation, we 
found that a redacted prion protein of only 106 amino acids (PrP106) 
containing two large deletions supported prion 

propagation. In Tg(PrP106) mice, an artificial transmission barrier for 
the passage of full-length mouse prions was diminished by the coexpression 
of full-length wt MoPrP(C), suggesting that wt MoPrP acts in trans to 
accelerate the replication of "miniprions" containing PrP (Sc) 106. 



Following a single passage (approximately 300 d) in Tg(PrP106) mice, the 
miniprions efficiently transmitted disease to Tg(PrP106) mice after only 
approximately 66 days. Our findings with Tg(BoPrP) mice provide compelling 
evidence that prions from cattle with BSE have infected humans and caused 
fatal neurodegeneration, the unique features of miniprions offer new 
insights into the mechanism of prion replication, and the trans-acting 
effects of full-length PrP coexpression suggest a new approach to the 
development of even more efficient animal models for prion diseases. 
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PRAI 



AB Synthetic genes for prion proteins are used to construct transgenic and 
knockout mice that can be used to assay the pathol . form of the prion 
protein in biol. samples such as prepns . of human growth hormone from 
cadavers. The development of symptoms after injecting test animals with 
the protein is used to indicate the presence and titer of prion protein in 
a sample. Synthetic genes for prion proteins from a no. of species are 
described for use in detection of proteins from a no. of animal sources. 
The development and characterization of the mouse bioassay is described. 
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